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REF, REV. DllH’NG léf. AND N 11 * "RATIONALE FOR ACCEPTAMCE
DESIGNATION CAUSE END ITEM CRITICALETY
1130 ] CIRECT ORIVE | MODE: 12.4V SIGNAL DESICN FEATURES
COMMANDS ' LOSS OF (eomvEy e | LLLCDTITTE
ery-1 12.4v OE SHORTED TO
NEF. SIGHAL SIGNAL. 6.2V, JOINTS THE REQUIRED SIGNALS ARE DERIVED FAOM TWO, 6.2 VOLT. ZENER
CIRCUIT WILL DRIVE DIODES. THE DIODES ARE SERIES CONNECIED wltd A 750 duw
€087315 CAUSE(S): INEG* FOR ‘POS! AESISTON ACROSS THE 20VDC POVER SUPPLY. THE DFODES ARE
(1) 2ENER OR *MEG PROTECYED AGAINST VOLTAGE TRANSISTENTS BY A 0.1 UF CERAMIC
$/C (LPPER COMAND, CAPACITOR. MORST CASE POVER STAESS LEVEL IN EACH DIODE IS
2ENER) APPROX. 32 PER CEMT OF RATED. POWER DESSIPATION IN THE
WORST CASE - NESISTOR 15 APPROK. 46 PER CEMY OF RATED. VOLTAGE STRESS LEVEL
---------- FOR THE CAPACITOR IS 28 PER CENT OF RAIED.
LWEXPECTED
NOTION. WRONG EEE PAATS HAVE BEEN SELECTED AND CONTAOLLED [N ACCORDAWCE WiTH
FLIE) SPAR-RNS-PA.CO3. THIS DOCUMENT DEFINES THE PROGRAM
DIRECTION, REQUIREMENTS FOR MOWITORING ANO CONTROLLING EEE PARYS. THE
UMANNUNC IATED . REQUINEMENTS INCLUDE PARIS SELECTION TO AT LEAST “ESFAQL ISHED
CREW ACTION RELIABILITY® LEVELS, AMD ADEQUATE DERATING OF PART STRESS
REQ. LEVELS. PROCEDUAES AND ACTIVITIES ARE SPECIFIED TO EWSURE A7
LEAST EQUIVALEMT QUALITY FOR NONSVANGARD AMD IRREGULAR PARTS.
REDUNOANT PATHS AELIABILITY ANALYSIS HAS CONFIRMED NO PARTS WITH GEWENICALLY
REMATNING HIGH FATLURE RAVES. AEROSPACE DESIGN STANDARDS FOR OETALLING
--------------- ELECYRONIC PARTS PACKAGING, MOUNTING ARD
N/A STRUCEURAL /MECHAWICAL /INJEERITY OF ASSEMBLIES ARE APPLIED.
SUCH DESIGH HAS SEEN AEVIEVED AND FOUKD SATISFACTORY THROUGH
THE OESIGN AUDIT PROCESS, INCLUDING THE USE OF RELIABILITY
MAIRVAIMABILITY AND SAFEDY CHECKLISTS. MATEREAL SELECTION AND
USAGE CONFORNS [0 SPAR-SG.358 WHICH 1S EQUIVALENT TO THE NASA
KATERIALS USAGE MEOUIREMENTS. WOAST CASE ANALYSIS HAS BEEN
COMDUCTED 10 ENSURE THAT PEAFORMNANCE CAN BE MET UNDER WORST
CASE TEMPERATURE AND AGING EFFECTS. EEE PARIS STRESS ANALYS)S
HAS BEEM COMPLETED AND CONFERMS THAT THE PARNS MEET THE
DERATING REQUINEMENTS .
i PRINTED CIACUIT QOARD DESIGNS WAVE BEEM REVIEWED 1O ENSURE
ADEQUATE CRRCULT PATH WIDTH AMD SEPARATION AND TO COMFIRM
APPROPREATE DINENSIONS OF CIRCUIT SOLDER PADS AMD OF COWPONENT
HOLE PROVISIONS.
PARTS MOUNTING BETHODS ARE CONTROLLED IN ACCORDANCE WITH
MSFC-STD- 134 AND CAE PD93LAP. THESE DODCUMENTS REQUIRE
APPROVED-MOUNT ING METHODS, STRESS RELIEF, AND COMPOMEN!
SECURITY.
WHERE APPLICABLE, DESIGN ORAUINGS AND DOCUMENTARION GIVE CLEAR
IDENTRFICAILON 0; HANDL ING PRECAUTIONS FOR ESD SENSEVIVE
PARTS.
BOARD ASSEMBLY DRAWVINGS INCLUDE THE REQUIREMENT FOR SOLDERING
STANDARDS IN ACCORDANCE W1TH HHB 5300.4¢3A) AND JSC 088004,
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RATIONALE FOR ACCEPTANCE

THE NARDWARE ITEM |§ SUBJECTED TO THE FOLLOWING ACCEPYANCE
ENVIRONMENTAL SESTING AS PART OF THE DEC PANEL.

O VIBRATION: LEVEL AKD DURATION - REFEREMCE TABLE 4

O THERMAL: +100 DEGREES F 10 +10 DEGREES F 2 CYCLES
(9.5 RS PER CYCLE)

THE DAC PANEL ASSEMBLY §$ FURTHER TESTED AS PART OF THE ANS
SYSIEN (TPSID ANS SIRONGBACK TEST AND TPSS2 FLAT FLOOR TEST)
UNICH VERIFIES THE ABSENCE OF THE FAILURE MODE.

QUALIFICATION JESIS
THE DEC PANEL WAS REEM SUBJECT D 10 THE FOLLONING
QUALIFICATION TEST ENVIRONMENT :

VISRATION: LEVEL AND DURATION - REFERENCE TABLE 1
SNOCK 2 20G/1tHS - 3 AXES (6 OERECY 1ON)
THERMAL : 130 DEGREES ¢ 10 -23 DEGREES F {12 Hrs

PER CYCLE)} (6 LYCLES)
BUMIDITY: 95X (120 DECREES F TO A2 DEGREES F CYCLE IN
18 HRS) 10 CYCLES TOTAL
ENC: MIL-STD-461 AS MODIFIED BY SL-E-0002 CTEST CEOT, CE
CE03, CSONDC/AC), CSO2, €508, REO2 (B/N),
RSO2, RSO3, RSO4
REO2 (B/N) 502, 03, 04)

e o ovo

FLIGHT CHECKOUT

PORS OPS CHECKLIST (ALL VEWICLES) JSC 14987
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EEE PARIS INSPECTION IS PERFORMED AS RECUIRED BY
SPAR-RMS-PA,003. EACH EEE PART IS QUALIFIED AT THE PART LEVEL
7O THE REQUINEMENTS OF THE APPLICABLE SPECIFICATION. ALL EEE
PARTS ARE 100X SCREENED AND BURNED 1N, AS A WINIMUM. AS
REQUIRED BY SPAR-RMS-PA.003, BY THE SUPPLIER. ADDATiONALLY,
EEE PARTS ARE 100X RE-SCREENED 1N ACCORODAMCE WITH
REQUIREMENTS, BY AH INDEPEWDENT SPAR APPROVED TESTING
FACILITY, DPA LS PERFORMED AS REQUIRED BY PA.0O3 ON A RANDOWLY
SELECTED 5X OF PARTS, MAXIMUN 5 PIECES, MINIMM 3 PIECES FOR
EACH LOT WUMBER/DATE CODE OF PaRtS RecE IVED.

WIAE 1S PROCURED TO SPECIFICATION WIL-W-227T59 OR NIL-W-81381
AND INSPECTED AND TESTED YO NASA JSCHB08O STANDARD WUMBER 954.

RECEIVING INSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
EDENTEFIED IN THE PROCUREMENT DOCUMENTS. THAT MO PHYSICAL
DAMAGE MAS OCCURRED TO PARTS DURING SHIPMENT, THAT THE
RECE[VING DOCUMENTS PROVIOE ADEQUATE FTRACEABILITY IMFORMATION
AND SCAEEMING DATA CLEARLY IDENTIFIES ACCEPTABLE PARIS.

PARTS ARE IMSPECTED IHROUGHOUT MANUFACTURE AND ASSEMBLY AS
APPROPRIATE TO THE MANUFACIURING STAGE COMPLETED. THESE
INSPECTIONS INCLUDE,

PRENTED CINCUIV BOARD IWSPECTION FOR TRACK SEPARATION, DAMAGE
AND ADEQUACY OF PLATED THROUGH ROLES,

COMPOMENT MOUNTENG INSPECTION FOR CORRECT SOLOERENG, WIRE
LOOPING, STAAPPING, ETC. OPERAIORS AND IWSPECTORS AAE IRAINED
a0 CERbIFIED 10 wASA NiB SY00.4(3A) STANDARD, AS MODIF|ED
BY JSC 08800A.

CONFORMAL COATING [NSPECTION FOR ADEQUATE PROCESSING S
PERFORNED USING ULTRAVIOLET LIGHT TECHNIQUES.

POST P.C. BD, INSTALLATEON INSPECTION. CLEANL INESS AND
WORKMANSHIP {SPAR/GOVERNHERT REP. MANBATORY INSPEC) 10N POINT}

P.C. BD. INSTALLATION INSPECTION, CHECK FOR CORRECT BOARD
ENSTALLATION, ALIGNMEMT OF 80aRDE PROPER CONNECYOR COMTACT

- MATING, WIAE ROUVING, SIRAPPING of vIRES ENC.,

PRE-TEST INSPECIEON OF DRC PANEL ASSY INCLUDES AN AUDIT

OF LOUEA TIER INSPECIION COMPLETION, AS SUEILD COMFIGURATION
VERIFICATION 10 AS DESIGN €1C. (SPAR/GOVERNNEWT REP. -
HANDATORY [MSPECTION POTNT)

A VEST READIMESS REVIEU (YRR} MHICH INCLUDES VERIFICATION OF
VEST PERSOMMEL . 10SI DOCUMENTS, TEST EQUIPHENT CALIBRATION/
VALIDATEON STATUS AND HARBUARE CONFEGURAT 10N IS CONVENED BY
QUALITY ASSURANCE IM COMJUNCTION WUITH EWGINEERING,
RELCABILATY, COMFIGURATION COWMIROL, SUPPLIER AS APPLICABLE,
AND THE GOVENNENT REPRESEHIATIVE, PRIOR 10 THE START OF ANY
FORMAL TESTING [ACCEPTAMCE OR QUALIFICATION).

ACCEPIAMCE TESIING (ATP} INCLUDES AMBIENT PERIORMANCE

PREPARED BY: MfNG

AU'FRUVED

ASS*y PyH: STTAOEIH SHEEY:
11
CRITICALITY

E: .
RMS/D&C - 225



CRITICAL ITEM8 LIBT

[ "FREA—
REF.

DESIGNATION

ARE.OTY X |
oraving afr.

—

PROJECT: SANMS

ASS'Y NOWERTLAYURE: DIT PANEL

FATLURE ROOE

1130

DIRECT DRIVE
COWiANDS
ary-1

REF. SIGNAL
CIRCU1Y
€087315

PREPARED BY: MIWG

SIGNAL. |,

CAUSE(S):,
(1) 2xEn

$/C (UPPER
1NER)

_END 1TEH

12.4v SIGNAL
{* DRIVE) WILL
BE_SHORTED 10
8.2v. JOINIS
VILL DANVE
'NEG* FOR *POS'
OR *NEG*
COMMAND

WORST CASE
UMEXPECTED
MOTION. URONG
JOINT
DIRECYION,
UNANNUNCIATED .
EIEI.I ACY IO

REDUNDANT PATHS
REMAINIRG

SUFERCEDIMG DATE: 11

SEP B

APPROVED BY:

RATIONALE FOR ACCEPTANCE

THERMAL AND VIBRATION TESTING, (SPAR/GOVERNMENT REP. -
MANDATORY INSPECTION POINT).

INTEGRATION OF DEC PANEL, RHC, THC AMD MCIU, INSPECTIONS ARE
PERFORMED AT EACH STACE OF INTEGRATION, WHIH INCLUDES
GROUNDING CHECKS, INTER COMMECT CABLE VERIFICATION, CONNECTOR
INSPECTION FOR GEMF OR PUSHEACK CONFACIS EIC.

SU-SYSTEM PERFORMANCE TESTING (ATP), INCLUDES AN AMBIENT
PERFORMANCE TEST. (MAMDATORY INSPECTEON POINT).

SRHS SYSTEMS INTEGRATION 1it INTEGRATION OF MECHANICAL ARM
SUBASSEMBLIES AD THE FLIGHT CABIN EQUIPNENT TO FORM THE SRMS.
IMSPECTIONS ARE PERFORMED AT EACH PHASE OF IMTEGRATION WNICH
INCLUDES GROUMDING CHECKS, THRAU MIRING CHECKS, WIRING ROUTING,
INTERFACE CONKECTORS FOR OENT OR PUSH BACK CONTACYS ETC,

SANS SYSTEMS TESTING - SYAONGEBACK AND FLAT FLOOR AMBIENY

ll:gtﬂ'lﬂllltl VEST. (SPARJGOVERNMENT REP, - MANDATORY INSPECTIOM
Nt}

DAV

RMS/D&C - 226

STSIEM: DAC iuasrslin

ASS'Y P/N: SHEET:
‘—rnnmg}rrm""l—mmz;mz,— o e
CRITICALIYY

—t




CRITICAL ITEMSB [2 : :
- 2.k | ASS'T wuINELRTORE T TR BANIL R ——I

FHER WARE, UTY_ & | FATIUNE ROOE | FATUUNE EFFECY .
REF. REV. oaauluc akr. AND o 11 . RAVIOMALE FON ACCEPTANWCE
DESIGNATION CAUSE £N0 1TEN CRITICALITY
130 0 DINECT DRIVE MODE: 12.4V SI1GHAL FAELURE WISTORY
COMMAKDS ' LOSS OF e ORIVE MILL | --eeeeeeeeiiins
Ty 2.4 §E_SHORTED 1O
REF. S1GHAL SIGHAL. &.2v. JOINTS KO EEE PARTS FAILURES WAVE OCCURRED SUBSEQUENT FO ASSEMOLY OF
cincult VILL ORIVE PARIS.
EDO7315 CAUSE(S): 'NEG* FOR *POS'
1) ZEMER of ‘NEG®
/C (UPPER COMUAND .
IENER)
WORST CASE
UNEXPECTED
HOTION.
J0INY
DIRECTION,
UNANMUNCEATED .
CREY ACTION
REQ.
REDUMDANT PATHS
REMAIKING
N/A
L]
L
PAEPARED BY: HFWG SUPERCEDING DATE: 11 SEP BS AP DATE:

RMS/D&C - 227



CRITICAL ITEMS LIST

PROJECT: SRNS .
Ass' ¥ wonERTCAYURE: UIC PAREL ass*'y /R SITIOEIT SHELT:

SYSTIM: DAC_SUBSYSTEM

NOTION. WAONG
Jowt
DIRECTION,
UMANNUNCIATED.
CALH ACTION
RED.

NEDUNDANT PATHS
REMAINING

THEA WARE_ OfY_ @ NOD TATLURE EFFECT HOWR 7 TUNC.
REF . ACyY. ORAWING afF. AND oN 174 AATYONALE FON ACCEPTANCE
DLSICHATION CAUSE ENO ITER CRITICALITY
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REF. SIGNAL SIGMAL 6.2v. JOINTS
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EDR1IIS CAUSE(S): 'NEG® FOR 'POS®
{t) TEMCR OR *NEC’ CREM ACTIOM
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WOAST CASE RENOVE COMMAKD,
UNEXPECTED CREM TRAINING

THE CRER SHOULD BE TRAIWED TO ALWAYS OBSERVE MHETHER THE ARM
IS ACPONDING PRAOPERLY TO COMMANDS. JF 1T ISN'F  THE CONNAND
SHOULD BE ACAOVED.

MISSION COMSTRAENT

OPERATE AV LESS THAM VEAMIER RATES NITHIN 10 FT OF SYRUCTURE
Bt CYCLING SHITCH. OPERATOR WUSE BE AGLE TO DCTECT THAT THE
ARM IS RESPONDING PAOPEALY TO COMNANDS VIA MINDOW AND/SOR LCTV
VILMHS DURING ALL ARM OPERATIONS,

SCRCEN FAILURES

N/
OMRSD OFFLINE

EXERCISE DIMECT DAIVE SWITCH
g(ﬁlf; VOLTAGCE ON DIRECT DRIVE HARDWIRE LINES AT DAC PANWEL
uTryY

OBRSD ONLIME INSTALLA. !un

ENEACISE OIRECT BRIVE SUITCH
VEAIFY VOLTAGE OM OIRICT DAIVE HARDMIRE LINES AT LOMGERON
INTERFACE

OMRSD OMLINE TURMAROUND

EXERCISE DIRECT DRIVE COMMANDS
VERLFY CORRECT JOINMT HOTCR R{SPONSES
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